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© A foamed plastic and a method for its production are 
described. The foamed plastic has cavities which consist of 
open cells or pores. In at least a portion of the cavities, 
particles of water-insoluble hydrophilic polymer are 
homogeneously distributed, the particles being swellable to 
a gel in water. Examples of such polymer particles are 
granules of cross-linked dextran. The polymer particles are 
incorporated in the foamed plastic by being suspended in a 
liquid impregnating agent, such as ethanol-chloroform 
which is of substantially the same density as the polymer 
particles. A water-soluble binder, such as polyvinyl pyrroli- 
done, is also dissolved in the impregnating agent, and 
suitably also a plasticizing and surface active agent, such as a 
poloxamer. The foamed plastic is impregnated with the 
liquid suspension, whereafter the impregnating liquid is 
removed by drying. The polymer particles are anchored to 
the dried foamed plastic by means of the binder, whereas the 
polymer particles, on use of the foamed plastic product for, 
for example, treating a running sore, swell to form a gel such 
that they fill out the cavities of the foamed plastic and are 
retained because of steric hindrance. The foamed plastic 
product is int.al usable as a bandage and/or for plugging to 
drain exudate from injured skin surfaces, such as runninc 
sores, and in the treatment of incontinence. Also non-clinical 



fields of use. such as the use of gel iodophore-provided 
foamed plastic for water purification, are included in the 
invention. 
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FOAMED PLASTIC CONTAINING SWELLABLE POLYMER PARTICLES r 
AND METHOD FOR PRODUCTION THEREOF 

The present invention relates to a foamed plastic 
whose cavities consist of open cells or pores and which 
contains particles of water-insoluble hydrophilic polymer 
which -is swellable to a gel in water. The invention 
also relates to a method of incorporating such polymer 
particles in a foamed plastic. 

Particles or granules of water-insoluble, hydro- 
philic polymer which is swellable to a gel in water 
are previously known from, for example, Swedish patent 
specification 7301197-5. It is also known in the art 
to employ powder of such polymer particles for cleaning ' 
running sores, use being made of the capillary and 
absorption properties of the polymer particles for 
draining exudate from injured skin surfaces, particular- 
ly deep such injuries. 

Apart from the absorbing properties, it is also 
known in the art to employ such polymer particles as 
carriers of active agents, such as disinfectants or 
pharmaceutical^ active agents. Hereby, a controlled 
progressive release of the active agent will be attained. 
An example of such employment is Austrian patent specif i- 
catiuon 334,548 which describes polymer particles of 
the above-mentioned type in which iodine has been incor- 
porated. The thus obtained so-called gel iodophores 
combine the absorbing properties of the polymer particles 
with a storage of iodine, a protective effect being 
obtained which extenuates the chemically aggressive 
properties of the iodine at the same time as the storage 
life of the product in dry environment is extended. 

These prior art wound powders suffer a number 
of drawbacks. Thus, there are difficulties in realizing 
suitable application forms for application to the skin 
and wounds. Direct application of the dry powder entails 
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problems in that removal from the treated surface is 
troublesome and time-consuming. Other conventional 
forms of application , such as ointments or the like, 
are not usable, since these considerably weaken or 

5 hinder the effect of the powder. 

In the application process used hitherto , the 
powder is mixed with some suitable liquid, such as 
glycerol, the thus formed suspension being applied 
to the treatment surface, for example a running sore. 
10 This application process also involves disadvantages 

in that it requires instructed staff and regular change ' 
of the powder suspension because of the penetration 
of the particles into the wound and because of drying. 
These factors render an already expensive product even 

15 more costly and can in certain cases extend healing 

time as a result of the mechanical damage to the wound,, 

The object of the present invention is to obviate 
the problems and disadvantages inherent in prior art 
powders and to realize a powder-containing product 

20 which is easy to apply to and remove from a treatment 

m 

surface, such as a running sore. 

As was intimated by way of introduction, these 
problems and disadvantages are obviated in that the 
particles of water- insoluble, hydrophilic polymer which 
25 is swellable to form a gel in water are incorporated 
in the cavities of a foamed- plastic. 

More precisely, the product according to the present 
invention is characterized in that the particles are 
substantially uniformly distributed in the cavities 
30 of the foamed plastic and anchored to the foamed plastic 
by means of a water-soluble binder, and the size of 
the particles is such that, in the unswelled state, 
they are readily incorporable in the cavities of the 
foamed plastic, whereas, in the swelled state, they 
35 substantially completely fill out the cavities in which 
they are incorporated. 

Correspondingly, the method according to the present 
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invention for incorporating such polymer particles 
in a foamed plastic whose cavities consist of open 
cells or pores is characterized in that the particles 
are suspended in a liquid medium which is substantially 
of the same density as the particles and in which a 
water-soluble binder is dissolved, that the foamed 
plastic is impregnated with the suspension and that 
the liquid medium is removed, the particles being re- 
tained in the foamed plastic by means of the binder, 
and the size of the particles being such that, in the 
unswelled state, they are readily incorporable in the 
cavities of the foamed plastic, whereas, in the swelled 
state, they substantially completely fill out the cavi- 
ties in which they are incorporated, I 

As a result of the present invention, there is 
realized a dry product which may be applied N to treatment 
surfaces such as wounds of varying geometric configura- 
tion and which, in a continuous manner, readily may 
be removed from the finally- treated surface. This en- 
tails a great step forward in relation to the prior 
art. 

Furthermore, the foamed plastic product according 
to the invention has no hindering effect on the function 
of the polymer particles which may, instead, freely 
exercise their desired, inherent properties such as 
absorption or antibiotic or pharmaceutical activity 
in dependence upon the substances which have been en- 
capsulated in the polymer particles. The foamed plastic 
product according tc the invention permits/ thus, the 
full application of the properties of the polymer par- 
ticles at the same time as a steric hindrance is created 
for the polymer particles such that the system remains 
homogeneous when the polymer particles swell out to 
form a gel by utilizing the unifying network structure 
of the foamed plastic. 

The invention also entails that the previous need 
for specially trained personnel and special instructions 
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for use has been obviated. The wound treatment surface 
can be plugged and covered with pieces of the desired 
size of the foamed plastic product, which has a unifying 
effect on the incorporated polymer particles during 
the entire function process. Moreover, the foamed plastic 
product may readily be removed from the wound treatment 
surface without the need for painful and thorough clean- 
ing or rinsing of the wound. By incorporating the foamed 
plastic product according to the invention in suitable 
bandages, less regular and more simple changes of bandage 
are made possible, with the result that the patient 
is exposed to fewer painful manipulations and treatment 
is facilitated, thereby giving lower medical care costs. 

The method according to the invention also involves 
a plurality of advantages. In that the suspension with 
which the foamed plastic is impregnated, contains as 
a carrier a liquid of substantially the same density 
as the polymer particles, it is easy to suspend the 
polymer particles in the liquid and the polymer particles 
will remain suspended in this liquid. Since the polymer 
particles, because they are of substantially the same 
density as the liquid, remain suspended in the liquid 
and substantially lack any inclination to form a sedi- 
ment, the polymer particles will effortlessly accompany 
the liquid on impregnation of the foamed plastic, whereby 
the polymer particles are homogeneously distributed 
in the cavities of the foamed plastic. 

in order that it be possible for the polymer particles 
to be incorporated in the foamed plastic, the particles 
30 are, naturally, of smaller dimensions than the open 
cells or pores of the foamed plastic. This entails 
the risk that the polymer particles separate from the 
foamed plastic if they are not in some way retained 
therein. To this end, the impregnating agent includes 
35 a binder which is dissolved in the impregnating agent 

«-vo rarrier liquid is removed, 
When, after impregnation, the carrier nqui 

.the binder acts to retain the polymer particles an 
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the cavities of the foamed plastic. The sole object 
of the binder is to exercise this retaining function 
in the preparation and storage of the foamed plastic 
product. When the foamed plastic product is used, the 
polymer particles swell up such that they substantially 
fill out the cavities in which they have been incorporat- 
ed, thereby creating a steric hindrance which prevents 
the polymer particles from separating from the foamed 
plastic. On use of the foamed plastic product, the 
binder is r thus, not necessary since its function ceases 
at the same time as it is dissolved in the exudate 
and is replaced by the swelling ability of the polymer 
particles. This is realized by using a water-soluble 
binder which, thus, is dissolved on use and departs 
from the foamed plastic product. Consequently, the 
binder in the present invention should be soluble* both 
in the liquid carrier and in water.* ' 

One disadvantage inherent in the incorporation 
of the binder may be that it has a rigidifying effect 
on the foamed plastic and reduces the yieldability 
and flexibility of the plastic. For this reason, it 
is appropriate to incorporate into the liquid carrier 
a substance acting as a plasticizer and surfactant, 
such as a so-called poloxamer, that is to say a polyoxy- 
ethylene polyoxypropylene block copolymer. This counter- 
acts possible rigidification and keeps the binder and 
foamed plastic yieldable and flexible so that the foamed 
plastic may easily be adapted to the configuration 
of different treatment surfaces. 

A more detailed description will be given below 
of the components and methods utilized in the invention 
and further advantages inherent in the present inven- 
tion will thereby be disclosed. 

The particles of water-insoluble, hydrophilic 
polymer which is swellable to a gel in water and is 
used in the present invention, consist of per se known 
products, such as those which, for example, are described 



0041934 



6 



in the above-mentioned Swedish and Austrian patent 

specifications. In view hereof, no detailed description 

of these prior art polymer particles will be necessary, 

but for the sake of completeness,, a brief outline of 

these prior art products will be given. 

Swedish patent specification 7301197-5 describes 

the use of liquid-absorbing material for cleaning running 
skin, wound and mucous membrane surfaces. The materials 
involved here are substantially particles of dextran 
or carboxy methyl dextran which have been cross-linked 
by means of epichlorohydrin. The hydrophilic polymer 
particles are swellable to a limited degree to form 
a gel in water and the water absorption is given as 
about 0.5 to 30 g/g polymer, preferably about 2-5 g/g 
polymer. The mean particle size of the particles is 
given as about 10 to 1000 U m. Polymer particles of 
the above-disclosed type are marketed^ Pharmacia AB, 
Sweden, under the trademark DEBRISAN . 

Austrian patent specification 334,548 describes 
) a disinfectant and a method for its preparation, the 
disinfectant containing iodine which is complexed to 
a hydrophilic organic carrier which is swellable in 
water under the formation of gel. The carrier may consist 
of a plurality of materials such as, for example, those 
5 disclosed in the above-mentioned Swedish patent speci- 
fication and comprises, for example, cross-linked dextran, 
dextrin, starch and starch derivatives, sorbitol, saccha- 
rose and polyvinyl alcohol. The water absorption capacity 
or swellability of the carrier is given as about 2 
30 to 100 ml/g and the. content of complexed iodine at 

up to about 5 to 10% iodine. A particle size of about 
0.01 to 1 mm of the carrier is also mentioned. 

Recently, extremely high-absorbing, hydrophilic 
polymers wirh an absorption capacity of about 1000-1200 ml/g 
35 nave become known, and these polymers are also included 
for use as swellable polymer particles in the present 
invention. These high-absorbing polymers which are 
also known under the designations "Superslurper" , "Stasorb- 
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and »H-Span», consist of graft copolymers of starch 
and starch derivatives, respectively, and vinyl mono- 
mers, such as acrylonitrile, methyl methacrylate and 
acryl amide. By incorporating, in the present invention, 
such polymers in a foamed plastic, a unifying unit 
is created which, in a manner of speaking, reinforces 
the high-absorbing polymer. For more detailed information 
concerning these high-absorbing polymers, reference 
is made to an article by Rakesh Mehrotra and Bengt Ranby 
entitled "Graft Copolymerisation onto Starch", Journal 
of Applied Polymer Science, Vol. 21, 1977, pp. 1647-1654 

The above-described polymer particles should only 
be seen as examples of particles of hydrophilic, water- 
msoluble polymers which are swellable in water to I 
form a gel and which may be used in the invention, 
and it will be understood that other polymer particles 
which satisfy the requirements placed on water insolu- 
bility, hydrophility and swellability in water to form 
a gel may also be used in the invention and thus fall 
in the spirit and scope of the invention as claimed. 

in purely general terms, it is possible according 
to the present invention, to use, as such polymer par- 
ticles, any type of water- insoluble hydrophilic polymer 
which is swellable in water to form a gel. The polymer 
is in the form of irregular or preferably spherical 
particles. As specific examples of such polymers mention 
may be made of starch, dextran, dextrin, cellulose 
saccharose, maltose, lactose, sorbitol or similar organic 
polyhydroxyl group-containing materials which have 
been cross-linked with the assistance of Afunctional, 
organic cross-linking agents such as epichlorohydrin 
The swellability in water of these polymers amounts 
in the invention to as much as about 1200 ml/g, but 
normally vaiies between about 2 and 100 ml/g. As was 
mentioned earlier, the swellable polymer particles 
in the invention may include biologically active sub- 
stances, such as disinfectants or pharmaceutical^ 
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active substances which are released and activated 
when the polymer particles are brought into contact 
with water or biological liquids. The particle size 
of the polymer particles in the invention amounts to 
about 10 to 1000 vm, suitably about 20 to 500 vra and 
preferably about 20 to 100 urn. As regards the particle 
size, it may be said in general that the size is dependent 
upon the size of the cavities of the foamed plastic , 
and the particle size of the polymer particles in the 
un swelled state should be less than the diameter of 
the cavities of the foamed "plastic, whereas the particle 
size in the swelled state should be such that the po- 
lymer particles substantially completely fill out the 
cavities in the foamed plastic in which they are .located. 
The first condition for particle size has been set 
out in order that the polymer particles be easily in- 
corporable into the foamed plastic , while the second 
condition is based on the concept that the swellable 
polymer particles shall be positively retained by the 
network structure of the foamed plastic by steric hin- 
drance. 

In order to define more closely the particle 
size of the polymer particles and the relationship 
between this and the cavity size in the foamed plastic, 
the following theoretical reasoning may be presented: 

V = S x V gt , wherein 

V is the volume of the polymer particles in the swelled 

state, 

V is the volume of the polymer particles in the dry 
gt 

state, and 
S is the swelling factor. 

• For the foamed plastic, the following equation 
is correspondingly valid. 

V ^ « P x V . f wherein 
pf pt* 

V e is the cavity volume of the foamed plastic in the 
pf 

moist state, 

V is the cavity volume of the foamed plastic in the 

pt 

dry state, and 
F is the swelling factor of the foamed plastic. 
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On incorporation of polymer particles in the cavities 
of the foamed plastic, the following equation is valid 
V gs > V f , that is to say ' 

5 * V gt 1 F * V pf 
5 If the foamed plastic does not change its volume 

in the moist state, P - 1. If, at the same time, the 
polymer particles swell in water to 5 times their original 
volume, that is to say S = 5, the following relationship 
will apply: 

10 V gt^V /5 • 

which entails that -the volume of the dry polymer particles 
should be at least 1/5 of the cavity volume of the 
foamed plastic in the dry state. 

In addition, there is the desired filling degree, I 

15 that is to say the percentage of the cavities of the 

foamed plastic in the form of pores or open cells which 
are filled with polymer particles. In general, it can 
be said that at least about 1% and preferably at least 
10% of the cavities of the foamed plastic should be 

20 provided with swellable polymer particles in order 

that the object cf the invention be attained. A preferred 
filling degree is about 40-50%, at which the capillarity 
of the foamed plastic is retained. In certain cases 
when it is desired fully to utilize the capillarity 

25 of the swelled polymer particles, a filling degree 
as high as about 90-100% may be desirable. 

It may be added that the above reasoning is applicable 
both when the cavities of the foamed plastic contain 
and are filled out by individual polymer particles, 

30 that is to say one single polymer particle has the 

capacity, on swelling, to fill out the cavity in which 
it has been incorporated, and when the cavities of 
the foamed plastic contain and are filled out by polymer 
particles which consist of aggregate bodies of smaller 

35 primary particles. In the latter case, the above rea- 
soning applies to the aggregate body of primary par- 
ticles. 

The foamed pjastic which is.seiected for use in 
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the present invention may be of , known type. Thus, the 
invention is not restricted to foamed plastics of any 
certain type or any certain material, apart from the 
condition that the cavities of the foamed plastic must 
consist of open cells or pores. This is an obvious 
condition in order that the foamed plastic be impregnat- 
ed with polymer particles. The object of the foamed 
plastic is to provide a suitable network structure 
as carrier for the polymer particles, and usable foamed 
plastics are, here, non-reticulated foamed plastics . 
having good permeability, or reticulated foamed plastics, 
depending upon the desired thickness of the foamed, j 
plastic (and thereby the permeability to liquid and 
particles). By reticulated foamed plastic is intended 
a foamed plastic of three-dimensional structure which 
defines numerous individual cells in which the majority 
or all cell wall membranes which' define the cells are 
removed such that only the skeleton of the three-dimen- 
sional structure remains. The term pores is taken to 
mean pervading, open channels in the foamed plastic. 

Normally, use is made of a foamed plastic which 
does not (or at least does not substantially) swell 
on contact with aqueous solutions, but the invention 
does not exclude the use of foamed plastics having 
special properties, such as absorbing and/or swellable 
foamed plastics for special purposes. Hydrophilic foamed 
plastics are also covered by the present invention. 
In particular in those cases when the foamed plastic 
product according to the invention is intended for 
biological use, such as the cleaning of running sores, 
it is suitable to utilize specially cleansed foamed 
plastic, £hat is to say foamed plastic of standard 
quality which, through chemical purification, has been 
freed from soluble components which may have a conta- 
minating effect in biological use. 

The foamed plastics according to the invention 
have c porosity oi about i- 200 ppj (porer pej inch), 
which corresponds to a pore size of about 0.02-5 nun 
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in diameter. In view of that which has been mentioned 
above the skilled reader of this specification will 1 
realize that the pore size of the foamed plastic must 
be adapted to the size and swelling capacity of the 
polymer particles. Furthermore, a certain atterition 
should be paid to the desired thickness of the foamed 
plastic , and a slight pore size should not be selected 
when the foamed plastic is very thick. # 

A particularly preferred type of the foamed plastic 
in the present invention is polyester or polyether 
based foamed polyurethane plastic. In particular, poly- 
ester based foamed polyurethane plastic is here to 
be preferred, since this makes for a homogeneous and 
well-defined pore size which is a desired property 
in the invention in view of the incorporation of the 
polymer particles. 

It is also possible, and in certain contexts advis- 
able, to laminate the foamed plastic on one side with 
a layer of another material, such as a non-woven layer. 

As has been mentioned above, the foamed plastic 
product according to the present invention includes 
a water-soluble binder whose object it is to anchor 
the polymer particles to the foamed plastic on pre- 
paration and storage of the foamed plastic product. 
A critical condition for the binder in the invention 
is that it be soluble both in the liquid impregnating 
agent and in the aqueous medium in order that the binder 
may easily be supplied together with the impregnating 
agent on preparation of the foamed plastic product, 
and also removed on use of the foamed plastic product. 

Examples of preferred binders in the invention 
are polyvinyl pyrrolidone (PVP) and copolymers thereof, 
such as vinyl pyrrolidone-vinyl acetate copolymers 
(VP/VA, M w « 40,000-90,000), polyvinyl alcohols (PVA) 
and poly-2-methyl-5-vinyl pyridine (PMVP) . PVP has in 
general a molecular weight, M^, of from about 2500 + 1000 
to 700 , 000 , PVP- of a lower molecular weight of up to 
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about 40,000 being preferred for biological purposes. 

As was mentioned previously, it is also advisable 
in the present invention to incorporate into the impreg- 
nating agent a plasticizing surface active agent. Like 
the binder, this substance should be soluble both in 
the impregnating agent and in water. Similarly, both 
the binder and the plasticizing and surface active 
agent should be pharmaceutically acceptable when ,the 
foamed plastic product is intended for biological use, 
such as the cleaning of wounds. 

: Particularly preferred plasticizing and surface 
active agents in the invention consist of so-called 
poloxamers which are polyoxyethylene-polyoxypropylene 
block copolymers of the general formula 
HO(CH 2 CH 2 0) a (CH CH 2 0) b (CH 2 CH 2 0) c H 
CH- 

the compositions in which b constitutes 5-25% and a+c 
constitutes 75-95% of the total weight of the block 
copolymer and M is 5000-15500 being particularly pre- 
ferred. One particular example of such a poloxamer 
is PLUR0NIC® F-87 also designated poloxamer 237, whose 
hydrophobic portion (polyoxypropylene portion) has^ 
a molecular weight of about 2250, whereas the hydrophilic 
portion constitutes about 70% of the total molecular 
weight. 

The contents employed in the invention, of binder 
and plasticizing and surface active agent are selected 
such that the best results as regards binding and plas- 
ticizing properties are realized. Particularly good 
results have been obtained in an amount ratio of polymer 
particles to binder + plasticizer of between 4:1 and 
2:1. It is moreover preferred that the amount ratio 
of binder to plasticizer lies between 1:4 and 250:4. 

As was mentioned earlier, a liquid impregnating 
agent or carrier is utilized in the incorporation of 
the polymer particles in the foamed plastic. The condi- 
tions which apply tc this medium are that it should 
be oi substantially the- same density at the polymer 
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particles, it should not have a dissolving or swelling 
effect on the polymer particle's, it should not have 
a dissolving effect on the foamed plastic, it should 
be a solvent to the binder and any other additives, 
and it should, furthermore, be easy to remove from 
the foamed plastic, for example, in that it is vola- 
tile. The liquid medium need not be made up of a solitary 
liquid but may be composed of a mixture of two or more 
liquids. 

With the knowledge of the above conditions, a 
person skilled in this art can easily establish by 
tests the composition of a suitable liquid medium. 
As suitable impregnating agents in the invention, use 
has been made of mixtures of ethanol/chloroform and ' 
ethanol/carbon tetrachloride.. 

For the impregnation of the foamed plastic, a 
binder and suitably also a plasticizing and surface 
active agent are added to the impregnating agent and 
are dissolved therein. The content of binder in the 
impregnating agent is suitably selected to be about 
1-20 weight*, preferably about 2-10 weight% and most 
preferably about 3-5 weight*. The possible additive 
of plasticizing and surface active agent is selected 
according to earlier disclosed relationships. Moreover, 
to the impregnating agent are added polymer particles 
to a content of about 1-80 weights. 

This content depends upon the desired degree of 
filling, but it is preferably about 10-50 weight* and 
most preferably about 20-40 weight*. Once all of the 
additions have been made to the impregnating agent, 
it is ready to be used for impregnating the foamed 
plastic. 

The actual method for impregnating the foamed 
plastic is not vital, that is to say the invention 
is not bound to any particular method for impregnating 
the foamed plastic; all methods which realize a homo- 
geneous distribution of the polymer particles in the 
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foamed plastic sre applicable to the present invention. 
As examples of usable methods , mention may Jbe made 
of impregnation according to the so-called Foulard 
technique, application by spraying or other methods 
which are used in, for example, the textile industry. 
The Foulard technique implies, in brief, that the foamed 
plastic is immersed in a bath with the impregnating 
agent by guiding by means of, for example, rollers, 
the impregnating agent penetrating into the foamed 
plastic. Thereafter, the foamed plastic is passed up 
and out of the bath and through the nip of two rollers 
for squeezing out excess impregnating agent. Once the 
incorporated amount of impregnating agent has been 
regulated in this manner, the foamed plastic is passed 
into a "drying apparatus, such as a chamber with forced 
circulation of air at a temperature which varies from 
room temperature up to about 10Q°C. When the foamed 
plastic has passed the drying apparatus, it is dry 
and ready for delivery.. 

Spraying implies that the foamed plastic is passed 
beneath a spraying nozzle which sprays impregnating 
agent onto the foamed plastic, whereafter the foamed 
plastic, as in the Foulard technique, is led through 
the nip of two rollers for squeezing out excess impregnate 
ing agent, and then through a drying apparatus. 

As will be apparent from the above description, 
the product according to the invention is primarily 
intended for clinical use, such as the treatment of 
running sores, in complaints involving incontinence 
and the like in which its absorption is of particular 
value. The product according to the invention is not, 
however, restricted to clinical use, but may be used 
also in technical applications, such as disinfection 
of polluted water in, for example, swimming pools, 
cooling towers and the like. In such forms of applica- 
tion, polymer particles which include disinfectants 
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are used, such as the previously described gel iodophores. 

The main features in the aspects of the present 
invention having been presented above, the invention 
will now be described by means of some illustrative, 
5 but not restrictive, examples to further facilitate 
understanding of the invention. 
EXAMPLE 1 

- 3 g of polyvinylpyrrolidon (Kollidon 25, M w approx. 
30,000) and 1 g of poloxamer 187 (Pluronic^ F 64, M w 
10 of the hydrophobic portion 1750 the hydrophilic portion 
constitutes 70% of the total M w ) were dissolved in 
a liquid impregnating agent consisting of a mixture 
of 77 ml carbon tetrachloride and 22 ml ethanol (95%) . 
Thereafter, 33 ml of polymer particles of cross-linked 
15 dextran epichlorohydrin (Sephadex® G 25 Coarse, Pharma- 
cia) were added to the impregnating agent. The mean 
particle size of the particles was 100 to 300 um, and 
1 g of particles absorbed up to 4 ml of water. 

A 2 nun thick and 100 mm broad strip of foamed 
20 plastic of reticulated, polyester-based polyurethane 
of a pore size of 0.2-0.3 mm was impregnated with the 
thus prepared impregnating agent. The impregnation 
took place according to the Foulard technique with 
the help of an impregnation bath, rolling and drying. 
25 By regulating the roller pressure, the amount of incor- 
porated polymer particles was adapted to from 0.4-0.5 ml 
of dry particles/cm 2 of foamed* plastic. 

A dry foamed plastic product with homogeneously 
distributed polymer particles was thus obtained, the 
30 product flexibly adapting itself to a wound surface 
on application thereto and being easy to remove once 
the foamed plastic product had fulfilled its function 
and sucked up exudate from the wound. 
EXAMPLE 2 

35 3.5 g of polyvinylpyrrolidone (Kollidon 12 PF 

from BASF of an M w of 2500 ± 1000) and 0.2 g poloxamer 
237 (Pluronic®F-87) were dissolved in a mixture con- 
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sisting of 19 ml ethanol (99.5%) and. 78 ml carbon tetra- 
chloride. 

In the above solution, 25 g of polymer particles 
of the type described in Example 9 in Austrian Patent 
5 334,584 (iodophore gel) were suspended, the particles 
consisting of iodine-containing dextran gel (2.39% 
iodine) . 

The thus obtained suspension was used as an impreg- 
nating agent for impregnating a 0.5 cm thick and 10 cm 
10 wide strip of non-reticulated polyester-based foamed 
polyurethane plastic having hydrophilic properties, 
the foamed plastic having a pore size of 0.30-0.34 

mm. | 

After impregnation by means of the Foulard technique 
15 and drying, a foamed plastic product was obtained which 
contained 0.21 g of homogeneously distributed polymer 
particles per cm 3 of foamed plastic. 
EXAMPLE 3 

Example 1 was repeated but with the difference 
20 that the liquid impregnating agent was a solvent mixture 
consisting of 84 ml of chloroform and 15 ml of ethanol 
(95%) instead of carbon tetrachloride/ethanol. 

After impregnation using the Foulard technique 
and drying, a foamed plastic product was obtained hav- 
25 ing the same excellent properties as that in Example 
1. 

EXAMPLE 4 

Example 1 was repeated, but with the difference 
that the foamed plastic strip had a thickness of 20 mm 

30 instead of 2 mm. 

After impregnation, rolling and drying in the 
same manner as in Example 1, a foamed plastic product 
was obtained which, similarly, contained homogeneously 
distributed polymer particles despite the greater thick- 

35 ess. 

The invention has been described above with reference 

to particularly preferred embodiments, but the skilled 
reader will appreciate that diilerent variations may 
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be made tc the included components and the method of 
preparing the finished product without departing from 
the spirit and scope of the present invention as defined 
in the appended claims. 
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CLAIMS 

1 # Foamed plastic whose cavities consist of open 
cells or pores and which contains particles of water- 
insoluble , hydrophilic polymer which is swellable to 
form a gel in water, characterized in 
5 that the particles are substantially uniformly distri- 
buted in the cavities of the foamed plastic and anchored 
to the foamed plastic by a water-soluble binder, the 
size of the particles being such that, in the unswelled 
state, they are readily incorporable in the cavities 
10 of the foamed plastic, whereas, in the swelled state, 
they substantially completely fill, out the cavities 
in which they are incorporated. 

2. The foamed plastic as claimed in claim 1, cha- 
racterized in that at least 10% of the cavities 

15 of the foamed plastic are provided with particles of 
water- insoluble, hydrophilic, swellable polymer. 

3. The foamed plastic as claimed in claim 1 or 

2, characterized in that the foamed plastic 
consists of polyurethane. 

20 4. The foamed plastic as claimed in any one of 

claims 1-3, characterized in that the 
particles of the water- insoluble, hydrophilic, swellable 
polymer are selected from among polymers based on starch, 
dextran, dextrin, cellulose, saccharose, maltose, lac- 

25 "tose or sorbitol. 

5. The foamed plastic as claimed in claim 4, c h a- 
racterized in that the particles consist 

of cross-linked dextran. 

6. The foamed plastic as claimed in any one of 
30 the preceding claims, characterized in 

that the particles include disinfecting or pharmaceu- 
tical^ active agents, 

7. The foamed plastic as claimed in any one of 
the preceding claims, characterized in 
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that the water-soluble binder is selected from among 
polymers or copolymers based on vinyl alcohol or vinyl 
pyrrolidine. 

8. The foamed plastic as claimed in any one of 
the preceding claims , characterized in 
that a poloxamer consisting of a block copolymer of 
polyoxy-ethylene and polyoxypropylene has been added 
to the binder. 

9. A method of incorporating particles, of water- 
insoluble, hydrophilic polymer which is swellable to 
form a gel in water, in a foamed plastic whose cavities 
consist of open cells or pores, characteriz- 
ed in that the particles are suspended in a liquid 
medium which is of substantially the same density as 
the particles and wherein is dissolved a water-soluble 
binder, that the foamed plastic is impregnated with 
the suspension, and that the liquid medium is removed, 
the particles being retained in the foamed plastic 

by means of the binder, and the size of the particles 
being such that, in the uns we lied state, they are readily 
incorporable in the cavities of the foamed plastic, 
whereas, in the swelled state, they substantially com- 
pletely fill out the cavities in which they are in- 
corporated, 

10. The method as claimed in claim 9, charac- 
terized in that the foamed plastic is immersed 

in the suspension and, after withdrawal therefrom, 
is passed between a pair of rollers for squeezing out 
excess suspension. 

11. The method as claimed in claim 9 or 10, c h a- 
racterized in that the liquid medium is 

selected from among alcohols and chlorinated hydro- 
carbons, and mixtures thereof. 

12. The method according to claim 11, charac- 
terized in that- the liquid medium is selected 
from among ethanol, chloroform, carbon tetrachloride, 

or mixtures thereof. 
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